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BT Y1 VB
® 5L —N—DREM, BIEWE leh TOEELET,

® ikl — k. 5.0Gbps &L x4,
o SAIEMIBELICERAT S Board 7 Oy 7 ANRERKE (625MHz) & YVEE L7{ETT,

EKENRX—FA T A b T—RELET,
734*/%/ fX&Z— L K285 & LE T,
EET—XZ2EWRLETHYVIRL, RENNX—ZERL 7,
TENX—DF v /i, BETEZILWE T,

TIAA VNI —ZBETEALDICEKENNZ—Z2 10bit h7vr&ZEL
9,

lml

® 17 )L FPGA ORFHR 7 O —
o https://www.macnica.co.jp/business/semiconductor/articles/intel/109705/
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BT 3T HM4 D70y 78Rk
@ ERTHAVIFTFRED 3 EV a—LhbBRINET,

o TV —NR—FT 71—l
- Arrial0 B b7 > —/N—F2 2 —J)LDTransceiver Native PHY Z{EH L £ 9,
o PLL
- b UY—NR—FEPa—- LD TXPLLEBZAy 724K L FT,
- Brik L — kX 5.0Gbps T, fPLL 2#fFEHL £,
oty barvhbo—7
fZ vy —nR=—TOy sty b= IEEBIC. EADY Yy bar bAa—
Z £ 2 —JL(Transceiver PHY Reset Controller) ##5: L £ 9,
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{ERk 7Y 1 > : xcvr_sample top

clk_625m (625 MHz) :
_ . o cli el tx_coreclkin 4—1
tx_clkout > (B0 & I2HER)
2500 MHz |
— Pl o » tx_serial_clk rx_coreclkin ‘_l
ocke \ .
rx_clkout » (BIEIO Dy 7 (THERE)
: : 32 .
 RIET —RER (A : // »tx_parallel_data tx_serial_data =e—p > tx_serial_data
O URY Y - »06bps
R, 4 // rx_parallel_data rx_serial data < rx_serial data
ARy s s, \
| RTL 2R TIERK | fo vy —NRN—FT 21—
l ! (Transceiver native PHY)
_____________________________ analog reset
digital reset
clk_100m (100 MHz) — by horhbo—3
reset_n | ~ (Transceiver PHY Reset Controller)

»

xcvr_sample
Xcvr_sample top

®
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® Tool [FLLTFZEAL X7,
o Quartus Prime Pro Edition v23.3
o Questa - Intel FPGA Edition

® SR CIE TREDHEET v bZ2ERAL £,
o Intel® Arria® 10 GX FPGA Development Kit
- Arria 10 GX FPGA z=#& L 7-FEX¥* v ~k TJ,
- H LK IFIDY I TEL T,

https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/arria/10-

gx.html
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Project {ERX

® Quartus Prime =& L. Project ZEpk L £ 39,

What is the working directory for this project?

o 7O Y FEZFRE, xcvr_sample top & L £9,

|C:/Sample‘

® T/NA X, TRZzERLET,
10AX115S2F4511SG

Family, Device & Board Settings

Device Board

Select the family and device you want to target for compilation. You can install additional device support with the Install Devices command on the Tools menu.

Device family Show in 'Available devices’ list

Package: Any

” I

Eamily:l Arria 10 (GX/SX/GT)

Device: All Pin count:

xcvr_sample_top

Whatis the name o
name in the design file)

xcvr_sample_top

Use Existing Project Settings...

What is the name of this project?

e top-level design entity for this project? This name is case sensitive and must exactly match the entity

This project uses a Partition Database (.qdb) file for the root partition

~ N

7OY 7 F&IR%E “xcvr_sample_top” & AH

Any

Core speed grade:

Target device

Transceiver speed grade: |Any

Family : Arria 10 (GX/SX/GT)

@ Specific device selected in 'Available devices' list
V| Show advanced devices

Other: nfa

Filter: |Name ¥ | TOAX11352F4511

Fractional |

55562240 2713|1518

HSSI Channels PCle Hard IP Blocks Memory Bits M20K DSP Blocks

72

ALMs ~  Totall/Os GPIOs

Core Voltage
EPI] 1T0AX11552F45115G 0.9V or 0.95V

Name

\

—

VA X |E “10AX115S2F4511SG " 7% 3R

4

Available devices: 1/961

< Back |ﬂext>| Einish Cancel

Help

MACNICA
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Platform Designer #C&}
® Platform Designer Z&s) L. ##& System Z4ER L £ 9,

)

o Z ¥R % xcvr_sample.gsys & L £,
® Clock Bridge # 4 fEl. Reset Bridge # 1 BE& L £ 7,

o clk_625m. clk_100m. reset_ n & Export #8IC A L. ABZADE L £,

Select the Quartus Prime Pro projectfils and Platform Designer system fils to open.

Quartus project

Board:

Platform Designer system

o tx_coreclk, rx_coreclk I(INEPE= i T E LD T, Export L FH A,
o Reset Bridge @ clk A2, clk_100m @ out_clk ##EH L £ 9

‘C:\samp\e\xcvr_samp\e_top apf

‘xcvr_samp\e_top

‘Set by Quartus project

laiia 10

‘1[]}\)(11552”5”36

‘C\samp!elxcw_sample qsys

ZFR% “xcvr_sample” & AH

Use| Connections MName Description Export Clock
B F clk_625m Clock Bridge Intel FPGA IP
1 »=in_clk Clock Input clk_625m Export
-a out_clk Clock Output —
B4k clk_100m Clock Bridge Intel FPGA IP | |
B = in_clk Clock Input clk_100m Export
-a out_clk Clock Output TR TO0
B * tx_coreclk Clock Bridge Intel FPGA IP
= in_clk Clock Input Export L 720>
-a out_clk Clock Output X_COTEC ..
B F rx_coreclk Clock Bridge Intel FPGA IP
= in_clk Clock Input Export L 7Ly
-a out_clk Clock Output T%_COrec...
B Freset_in_n Reset Bridge Intel FPGA IP
—_— =k Clock Input te—aaa
Oo ®=n_reset Reset Input reset_n Export
it -a out_reset Reset Output I[clk] |
o
IIIACI\IICA ©Macnica,lnc.
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clock. reset ME{E

@ Z/unOvyyDREKE A

RELET,

o Arria® 10 GX FPGA Development Kit EIR TIE TEEOREKRE &R Y £ 9,
o reset in n % Active low ICERF L £,

Use Connections MName De
B ik clk_625m Clock Bridge
By = n clk Clochtrpst— |
=& out_clk Clock Output
B clk_100m Clock Bridge
o win_clk \Clocklnput
——— -a out_clk ock Output
B ¥ tx_coreclk glmaﬂd.ge\
Sinck | SR default D F *
-a out clk -
B i rx_coreclk ‘Clock Bridge
-inck | ZF default D F £
-2 out_clk e
B IF reset_in_ Reset Bridge
=l Clock Input
E1 B _reset Reset Input
-a out_reset et Cutput

MACNICA

‘ >

Clock Bridge Intel FPGA IP
altera_clock bridge

|' Parameters

Derived clock rate:

625M [ZFXTE

Explicit clock rate: I |625000000

Number of Clock Outputs: |1

Clock Bridge Intel FPGA IP
altera_clock_bridge

|‘ Parameters

Derived clock rate:

Reset Bridge Intel FPGA IP
altera_reset_bridge

Explicit clock rate: | 100000000

Hz

1 | 100M |

— =L

- axX B

Number of Clock Outputs: |1

-

: Active low |

Active low reset

-z

- AX AE

Synchronous edges: =
MNumber of reset outputs: |1

[ Use reset request signal

[[1Use synchronous resets

~— tvrviwiriwvig i
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Transceiver module MDEEIR
® Transceiver module (£, Native PHY &7V X9,

|IP Catalog A . Transceiver =

Filter 52 | ™ IP Catalog £ |

- o

IF | Board

—  XCVI

X @

BEBIRL, Add LET (F/Hizg 707Uy o),

Project

W New Pa

2newcol “xcvr” & AL TFRinz 7 4 )L

7 Systems
* xcvr_sample
Library
¢ Interface Protocols
7 Ethernet
? 10G to 1G Multi-rate Ethernet
* 1G/MOGbE and 10GBASE-KR PHY Intel Arria 10 FPGA IP
¢ ZAUIPHY Intel FPGA IP
¢ Transceiver PHY
i ransceiver Native PHY Intel Arria 10/Cyclone 10 FPGA IP I
* Transceiver PHY Reset Controller Intel FPGA P
¢ Transceiver PLL
* fPLL Intel Arria 10/Cyclone 10 FPGA IP
® Transceiver ATX PLL Intel Arria 10/Cyclone 10 FPGA IP
* Transceiver CMU PLL Intel Arria 10/Cyclone 10 FPGA IP
Existing IP Variants
¢ C
7 sample
T ip
?-Xcvr_sample
* xcwr_sample_clock_bridge_0O.ip
* xcvr_sample_clock_bridge_1.ip
* xcwr_sample_clock_bridge_2.ip
* xcvr_sample_clock_inip
® xcvr_sample_reset inip

MACNICA

Transceiver Native PHY D/ 5 X — & —EREEFHIC DL
TIETEEESsRBL T 7ZE 0,

Intel® Arria 10® Transceiver PHY User Guide

- 2.4. Using the Arria 10 Transceiver Native PHY I[P Core

©Macnica,lnc. 13
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& Transceiver Native PHY Intel Arria 10/Cyclone 10 FPGA ... X

%‘/ \ 5 x — 9 S— @EQE Transceiver Native PHY Intel Arria

10/Cyclone 10 FPGA IP

Name altera_xcvr_native_a10

@ 5T X —2—%HBELET (default H SEEF 2EHE AR, = o=

Arria 10 f Cyclone 10 Transceiver Nati

mne

Group Interface Protocols/Transceiver PHY
Arria 10 Data Sheet http. /iwww.altera.com/literature/hb/arri
<= Transceiver Native PHY Intel Arria 10/Cyclone 10 FPGA IP - xcvr_native_a10_0 X Arria 10 User Guide hitps idocumentation altera comf#lin

Arria 10 Release Notes https: //documentation altera com/#lin
Cyclone 10 GX Data Sheet http./iwww.altera.com/literature/hb/cycl
Cyclone 10 GX User Guide https: lewv altera.com/documentation,
<1

Documentation
il [}

Documentation #27 U v 793 &
User Guide E=~D ) v I HAKRTREND

=17
Bk

[4]

Transceiver Native PHY Intel Arria 10/Cyclone 10 FPGA IP
megecor  Altera_xcvr_native_a10

Design Environment

This component supports multiple interface views:

|System | e |

|' General |

Message level for rule violations: |error |v|

|' Common PMA Options |
VCCR_GXB and VCCT_GXB supply voltage for the Transceiver: |1_OV |v

|
Tranceiver Link Type: ‘SR ‘v‘

Note - The above options are only used for GUI rule validation. Use Quartus Il Setting File (.gsf) assignments to setthese parameters in your static design.

|' Datapath Options

Transceiver configuration rules: |Basic!Custom (Standard PCS)

M
PMA configuration rules: ‘basic ‘v‘ ) =L =
Transceiver mode: ‘T}UR}( Duplex ‘v‘ Data rate ' 5000 M bps % axX AE

MNumber of data channels: ] | (Development Klt @Ajj 7 H VA 77b€625MHZ 721:0){\\\
Data rate: 5000 | Mbps Z ODTE D) ‘EE""')

[l Enable datapath and interface reconfiguration

I Enable simplified data interface I

Enable simplified data interface = ON

. (data, k £ R— FADEESN CEIBEEZIBE LT W)
IIIACI\IICA ©Macnica,lnc. 14

[1Disconnect analog resets




TX PMA 27

@ XZNTA—R—%EE

L¥d, TX PMA X 7 default 38 En x££ ¢& L £,

[ TXPMA | RXPMA | standard PCS | Dynamic Reconfiguration | Generation Options |

'~ TX Bonding Options

TX channel bonding mode;
PCS TX channel banding master:
Actual PCS TX channel bonding master:

|N0t bonded

|v‘

Standard PCS /X5 X — & —ZF#{
Intel® Arria® 10 Transceiver PHY User Guide
- 2.4.3. PMA Parameters

~ TX PLL Options

Tx local clock division factor:

Number of TX PLL clock inputs per channel: |1

Initial T PLL clock input selection:

Mote - The external T PLL IP must be configured with an output clock frequency o

| 1

|v‘

|v‘

|r_1

|v‘

2500.0 MHz.

- BMEZEREST HE. TXPLLICANT 2AERHL RTINS

- SEDOFTETIE 2500MHz &Y. ZOFREK DOy 7%

I~ TX PMA Optional Ports

[ Enable t«_analog_reset_ack port
[[1Enable t«_pma_clkout part
[[1Enable tx_pma_div_clkout part
te_pma_div_clkout division factar:
[]Enable t«_pma_igtr:_clkout part
] Enable t_pma_elecidle port
[]Enable t«_pma_qpipullup part (QP1)
[] Enable t«_pma_qpipulldn port (QPI)
[] Enable tx_pma_txdetectrx port (QPI)
] Enable t_pma_nrdound part (QPI)

[[] Enable m_seriallpbken part

MACNICA

PLL DO AN 20EDDH S

©Macnica,lnc.
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RX PMA 247
@ ZNTA—R—%KRTFELFTT (default B ZFE I 2 EFT%E RE),

TAPMA | RXPMA rStandard PCS r Dynamic Reconfiguration rGeneration Options | _ .
[~ RX CDR Options Standard PCS /X7 X —Q—E}ﬁ?ﬁﬂﬂ .
MNumber of COR reference clocks: ‘1 ‘ | |nte|® Arria® 10 Transceiver PHY UseI’ GUide
Selected CDR reference clock: 0 '~ -2.4.3. PMA Parameters
M

Selected CDR reference clock frequency: ‘625.000000 | MHz
: 1000 A4 c
e | o Development Kit E® 625MHz 7 0w 7 %2 {ERT 2728,
R, CDR reference clock frequency (Z 625MHz % %7
CTLE mode: ‘manual -

DFE mode: ‘disabled ‘v|

Number of fixed dfe taps: ‘

I~ RX PMA Optional Ports

[1Enable r<_analog_reset_ack port
[1Enable rx_pma_clkout part
[[1Enable rx_pma_div_clkout port

re_pma_div_clkout division factor: ‘ |

[] Enable rx_pma_igbi_clikout port
[1Enable n_pma_clkslip part

1 Enable r<_pma_gpipulldn port {QPI)
Enable n_is_lockedtodata port
Enable rn_is_lockedtaref part

[[1Enable rx_set locktodata and ne_set_locktoref ports ° KEA%E H:TI_]': @ﬁﬁ*ﬁ'ﬁﬁ L: N :/ U 7 }[/}l/ - 70/ N i 7 7& /r Z\\ - 7\\)b c: —a_ 6
[¥] Enable rx_seriallpbken part 5 :@%ﬁ%%{%ﬂ%j‘% é: l\ 3 ‘/i/_/\“_7\\|:| Y, 7W|1.:|ZBT‘\)[/—7O/\\\‘\/ 7§jyﬁ§%
[ Enable PRBS verifier control and status parts ?—J—_ 5 = é: 7b§‘-(\\ % %) D -(\\\ g;‘;}i é: FPGA é: @-t)] U 6]\ ‘I-j— L: ﬁ?)"(\jj

®
'“MNICA ©Macnica,lnc.
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Standard PCS #7
@ ZNTA—R—%KRTFELFTT (default BB FE I 2 EFT%E RE),

fT}{ PIVMA ’/ RAPMA rStandard PCS rDynamic Reconfiguration r Generation Options |

Standard PCS [ PMA interface width:

FPGA fabric / Standard TX PCS interface width: - -
FPGA fabric / Standard RX PCS interface width: Standard PCS / PMA interface width (4 > & —

_ = =
[ 1Enable 'Standard PCS' low latency mode /T A rI]EEl) 7& 20 C\_ ax e

20 A

~ Standard PCS FIFO

TA FIFO mode:

RX FIFO mode:

[1Enable t«_std_pcfifo_full port
[1Enable t«_std_pcfifo_empty port
[1Enable n¢_std_pcfifo_full port
[1Enable n_std_pcfifo_empty port

low_latency - Standard PCS /Y7 X — % _E-li-%EH .
low_latency — Intel® Arria® 10 Transceiver PHY User Guide
- 2.4.5. Standard PCS Parameters

|' Byte Serializer and Deserializer

XA b PUTSAY FTUUT AT EZNEN x2 ISERE

TA byte serializer mode:

RX byte deserializer mode:

Serialize x2 - : :@Eﬁiﬁc:—a_% C\:-\ l_ﬂflﬁ”@i—_gmgti 32b|t\
— = 70y 7AEKIE 3125MHz (625MHz @ 1/2) & &%

\' 8B/M10B Encoder and Decoder

Enable T 88/10E encoder
[1Enable T 8B/10B disparity control
Enable RX 8B/10B decoder

4[E% 8B/10B LA 5> —NN—RELTHB IS DT,
ON (29 %

MACNICA

©Macnica,lnc. 17
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Standard PCS #7
@ ZNTA—R—%KRTFELFTT (default BB FE I 2 EFT%E RE),

'~ Rate Match FIFO

RA rate match FIFO mode: Disabled -
R rate match insert/delete -ve pattern (hex): |UxOODOOODO |
R rate match insert/delete +ve pattern (hex): |D><DODODODO |

[1Enable n<_std_rmfifo_full port
LI Enable n<_std_rmfifo_empty port

FCl Express Gen 3 rate match FIFO mode: Bypass -

'~ Word Aligner and Bitslip
L[] Enable TX bitslip

[]Enable tx_std_bitslipboundarysel port

RA word aligner mode; manual (FFGA Fabric controlled) |-

25 word lianer pater lenah 0 | | - RX word aligner I&. manual mode T, K28.5 Z#&H L T align
RX word aligner pattern (hex): 0x0000_0000_0000_017c 951 E T 5 (K28.5 @ RX word aligner pattern (£ 0x17C )
Number of word alignment patterns to achieve sync: |3 - RX word a|igﬂer DEXTE 1. i bltS|Ip e

|
MNumber of invalid data words to lose sync: |3 |

MNumber of valid data words to decrement error count: |3

L] Enable fast sync status reporting for deterministic latency S

Enable rx_std_wa_patternalign paort

[1Enable r<_std_wa_a‘la2size port ’ rx_std_wa_patternalign Lj:\ l\ TV —/N— 7\\1:' v 7 C EET TA KXY l‘
[ Enable rx_std_bitslipboundarysel port % RAT é—d— 578D AT, lLJ: )Ty Y TEITINS
[] Enable rx_bitslip port - SEOTHA Y TIHER LAWY, AT AHIHESEZULDOTONIZLTEL

®
IIIACI\IICA ©Macnica,lnc. 18



Standard PCS #7

@ ZNRXTA—KR—%FHEL FF, Standard PCS % 7% default

L £,

MACNICA

|"' Bit Reversal and Polarity Inversion

LIEnable TX bit reversal
[1Enable TX byte reversal

L1 Enable TX polarity inversion
[1Enable t<_polinv port

[ IEnable RX bit reversal

[ Enable rx_std bitrev_ena port
[1Enable RX byte reversal

[ Enable r«_std_byterev_ena port
L1 Enable RX polarity inversion
[1Enable rx_polinv port

[ 1Enable r_std signaldetect port

- PCle Ports

[1Enable PCle dynamic datarate switch ports
[1Enable PCle pipe_hclk_in and pipe_hclk_out ports
[ Enable PCle Gen 2 analog control ports

[1Enable PCle electrical idle control and status ports

[1Enable PCle pipe_rx_polarity port

©Macnica,lnc.
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Dynamic Reconfiguration 2 7

@ RNRNTA—KR—%
LD T, default

=JLr==

axX AE

TAPMA r RX PMA rStandard PCS ’/Dynamlc Reconfiguration ’/ Generation Options ‘

[[]Enable dynamic reconfiguration
[0 Share reconfiguration interface

OEr

MNative PHY Debug Master Endpoint

[ Separate reconfig_waitrequest from the status of AVIMM arbitration with PreSICE

\' Optional Reconfiguration Legic

O Enable capability registers
Set user-defined IP identifier
O Enable control and status registers

O Enable PRBS soft accumulators

\' Configuration Files

Configuration file prefix.

O Generate SystemVerilog packags file

[ Generate MIF {Memory Initialization File)

Olnclude PMA analog settings in configuration files

\' Configuration Profiles

[ Enable multiple reconfiguration profiles

[JEnable embec nfiguration streamer

[ Generate reduced reconfiguration files

2 L £9, Dynamic Reconfiguration (35 EIZ{EA L 74
DEFELET,

Dynamic Reconfiguration (. &R ON JRRED X £ ThH 7 >~
> —/N—channel % PLL @z EX. Analog Parameter = Z&
BIHHEETY, ZDENEIX Avalon-MM R—ZX DA > &

7 = — AHIHEIX> Quartus Prime @ Transceiver Toolkit THEIH
TEET, FHICOVWTIIUTOERZ ZEL LS L,

Dynamic Reconfiguration /X7 X — & —3£#0 :
Intel® Arria® 10 Transceiver PHY User Guide

- 2.4.7. Dynamic Reconfiguration Parameters

MNumber of reconfiguration profiles

Selected reconfiguration profile:

Store configuration to selected profile

Load configuration from selected profile

Refresh selected_profile

IP Parameters
Transceiver mode |2
Number of data ch. =
Data rate
Enable datapath a
Enable simplified d_|

Dynamic Reconfiguration 5% :
Intel® Arria® 10 Transceiver PHY User Guide

- 6. Reconfiguration Interface and Dynamic Reconfiguration

\' Configuration Profile Data

MACNICA

©Macnica,lnc.
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RRAvE—

® /X5 A — KR —FEH%. Parameterization Messages (Z Error, Warning AW T & 2 FEZR L

TL7Z3 Ly,

® Error, Warning "EEL TWAGHIIRRA Vv =Y ICABDERHINDE DT, NBZHE

ELEBEL TLIEE L,
® 7R, Finish h& v A2 £,

Parameterization Messages

Type

~Message

@

@ |Note - The external TX PLL IP must be configured with an output clock frequency of 2500.0 MHz.

@ |Forthe selected device(10AX11552F45|1SG), transceiver speed grade is 2 and core speed grade is 1.

@ |Simplified data interface has been enabled. The Native PHY will present the data/control interface for the current configuration only. Dynamic reconfiguration of the data interface cannot be supported. Tt -

 mepe g I
— >
| 7 —_— )( \\/ rb — :/\lfﬁlJ ' Transceiver configuration rules: Basic/Custom (Standard PCS) -
.
o = /\ PMA configuration rules: basic -
Z "50000” LA LIZFZE
Data rate n/.l:l\- o~ i)w_ [ Transceiver mode: TX/RX Duplex -
Mumber of data channels 1 |

Data rate L: Eai% L/ 7L: I 3 - )< \\/ ’[Z - \\/\\bi\ Data rate — (50000 | Mbps

[1Enable datapath and interface reconfiguration

a: E / l \ é *L % o [¥] Enable simplified data interface

[IDisconnect analog resets

fTX PMA r RX PMA rStandard PCS [ Dynamic Reconfiguration | Generation Options |
[

Parameterization Messages

Type

v @

Q

The current value ™" (50000) for parameter "Data rate” (set_data_rate) is invalid. Possible valid values are: ™ (1000.0:12000.0). The parameter value is invalid under these current parameter settings:

[x]

The selected CDR reference clock frequency "625 000000" is invalid. Please select a valid CDR reference clock frequency or choose a different data rate

* @

[

MNote - The external TX PLL IP must be configured with an output clock frequency of 25000.0 MHz.

@

For the selected device(10AX11552F4511SG), transceiver speed grade is 2 and core speed grade is 1

[

Simplified data interface has been enabled. The Native PHY will present the data/control interface for the current configuration only. Dynamic reconfiguration of the data interface cannot be supported. Tl

®
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Platform Designer (&

® xcvr_samplev IC kT —NR—AEBIMEINE T,
o ZDORFETIE, F/R Message IZ Warning 5% -> TUW £ 9

E Use Connections Name Description Export Clock Bas
|j| B F clk_625m Clock Bridge Intel FPGA IP el
O e in_clk Clock Input clk_625m exported
- out_clk Clock Output clk_625..
E B4F ¢lk_100m Clock Bridge Intel FPGA IP
|E| 7 o= n_clk Clock Input clk_100m exported
—_— - out_clk Clock Output clk_100..
B £k tx_coreclk Clock Bridge Intel FPGA IP T
= in_clk Clock Input unconneg
== out_clk Clock Output t_corec..
B ¥ rx_coreclk Clock Bridge Intel FPGA IP
= in_clk Clock Input unconned
- out_clk Clock Output NK_Corec...
B &k reset_in_n Reset Bridge Intel FPGA IP I
= clk Clock Input clk_100...
G ®=in_reset Reset Input reset_n [clk]
-8 out reset Reset Output [clk]
Bl F xcvr_native_a10_0 Transceiver Native PHY Intel A...
= t¢_analogreset Conduit
= tx_digitalreset Conduit
= 1x_analogreset Conduit
= 1y digitalreset Conduit
= ty_cal_busy Conduit
= _cal_busy Conduit |
a =ty corial clk(l T HSS1 Serial Clack Innt | ’|:
Current filter:  |All Interfaces |v|
iZ System Messages & | Generation Messages & -2
Type Path Message
v 1 Component Instantiation Warning =l

xcvr_sample.reset_in_n

System Information doesn't match requirements of IP. Double-click to open System Info tal —

10 Systern Connectivity Warnings

xcvr_sample.xcvr_native_a10_0

xcvr_native_a10_0.tx_analogreset must be exported, or connected to a matching cong

xcvr_sample.xcvr_native_a10_0

xcvr_native_a10_0.tx_digitalreset must be exported, or connected to a matching cond

xcvr_sample.xcvr_native_a10_0

xcvr_native_a10_0.rx_analogreset must be exported, or connected to a matching cong_|

| [¥]

MACNICA

©Macnica,lnc.

ZZICERRENTULS warning 1. xcvr_sample.v [

DNWTDXyt—T9 (F

B O warning hEWZ &

HREF L - A vt — 13 Transceiver Native PHY (2

DNWTDOAYytE—TF),
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PLL d3ER
® |P catalog »* . fPLL Intel Arria 10/Cyclone 10 FPGA IP %33R L. Add

LET (FHREFETNLTU v 7)),

[P | Board

4 fpll

Project

Library

MACNICA

“foll "E AN L TRIRZ 7 4L KR

W New Component...
W New Packaged Subsystem...

¢ Interface Protocols
? Transceiver PLL

PLL Intel Arria 10/Cyclone 10 FPGA IP

Existing IP Variants

fPLL 3FfHICDWTIETaex TS & 0y,
Intel® Arria® 10 Transceiver PHY User Guide
- 3.1.3. fPLL

©Macnica,lnc.
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https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/fpll.html
https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/fpll.html

PLL DR7E

® PLL X 7 DANR % T

LD & DI

)L FERTE). Finish R& v w4 9,

& fPLL Intel Arria 10/Cyclone 10 FPGA IP - xcvr_fpll_a10_0

“ fPLL Intel Arria 10/Cyclone 10 FPGA IP
megeters  altera_xcvr_fpll_a10

PLL | Master Clock Generation Block rDynamm Reconfiguration r Generation Options fAdvanced Parameters

X

HEL (PLL R 7L LT 7

& fPLL Intel Arria 10/Cyclone 10 FPGA IP Documentation X

fPLL Intel Arria 10/Cyclone 10 =
FPGA IP
Name altera_xcvr_fpll_a10
Version 191

j_ Author Intel Corporation
Description Arria 10/ Cyclone 10 FPLL
Group Interface Protocols/Transceiver PLL
Arria 10 Data Sheet hitp: ifwww altera.comiliterature/hb/ar
Arria 10 User Guide https #/documentation.altera.com/#finkl
Arria 10 Release Notes https:#idocumentation altera.com/#flink]
Cyclone 10 GX Data Sheet http./iwww.altera.comiliterature/hbi/cycl

[ pucunanaon] |

Use

r Guide &

Documentation 227 U v 79 3% &

BRIANDY Y I hFxRREND

4
B

\' General
FPLL Mode |Transceiver |v‘
Protocol mode: |Eiaswc |v‘

LI Enable downstream cascaded pll
[ Enable fractional mode
[ Enable manual counter configuration

[ Enable ATX to FPLL cascade

ck input port
[ Enable clklow and fref ports

yd

HIRD AN E RIS AbE T, ASEREK 625MHz (=% E

27 CRRE N B

\' Reference Clock

i 2 B v 2 %Native PHY (28554 % 0. TX_PMA

=/Lr=o

T

Mote - The external TA PLL IP must be configured with an output clock frequency 4f 2600.0 MHz.

L L

MACNICA

©Macnica,lnc.

Warning AW Z & 282 L. Finish
KRR iy
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Desired reference clock frequen |625 0 | MHz ‘ H
Actual reference clock frequency |625 0 |" MHz -
P terization M
MNumber of PLL reference clocks: |‘I |v‘ R LT
Selected reference clock source: |O |" Type G
* @
‘v Settings @ |Forthe selected device(10AX115532F4511SG) PLL speed grade is 2
Bandwidth [rign I~
4] Tl D
\' Feedback
Operation mode: |direct |" IP folder: |ip\xcvr_sample || HDL entity name: |xcvr_samp\e_xcvr_fp\l_a10_O
|- Output Frequency
|‘ Transceiver Usage |
PLL output frequency 25000 | MHz ===/ _
PLL Datarate T aX ZE ’fﬁ\ Message E_l@(/\_ Error,




Reset Controller MEiR

® |P Catalog #*5. Transceiver PHY Reset Controller Z3RL. Add L £&
(FF=lFx 7o)y o),

[P | Board

4 phyre

“phy re"E AL THRRE 7 4 La

Project

Library

L]

|

W New Component...
W New Packaged Subsystem. ..

¢ Interface Protocols
¢ Transcelyer PHY

Transceiver PHY Reset Controller Intel FPGA IP|

Existing |

Variants

MACNICA

Transceiver PHY Reset Controller (DWW T DL Td %
R - A

Intel® Arria® 10 Transceiver PHY User Guide

- 4.4, Using the Transceiver PHY Reset Controller

©Macnica,lnc. 26


https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/using-the-transceiver-phy-reset-controller.html
https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/using-the-transceiver-phy-reset-controller.html

Reset Controller DEXE

® 2D & 5 IZ Input clock frequency. duration %3
Finish RZ > %3 L £,

s Transceiver PHY Reset Controller Intel FPGA IP - xcvr_reset_control_0

“ Transceiver PHY Reset Controller Intel FPGA IP
megotors lltara_xcvr_reset_control

Documentation ‘

|' General Options

MNumber of transceiver channels: |

MNumber of TX PLLs!
Input clock frequency: |1OO MHz | €—

% Transceiver PHY Reset Controller Intel FPGA IP Docume...

X

Transceiver PHY Reset Controller
Intel FPGA IP
Name altera_xcvr_re|
JUL | Version 19.1.1
E- [-/ Author Intel Corporati
X \ Description no descriptior
Group Interface Prot:
Arria 10 Data Sheet http: [ altel
Arria 10 User Guide hitps //decume
Arria 10 Release Notes hitps /idocume

[l

Documentation #27 U v 795 &, User
Guide EERADY v I KRR INS

EROANBREBIZEDE T, AAAE

Synchronize reset input
Use fast reset for simulation

[ Separate interface per channel/PLL

[F TXPLL

Enable TX PLL reset cantrel

1000 ns

[ Synchronize reset input for PLL powerdown

pll_powerdown duration

Parameterization Messages

B 100MHz 7z 5%

Type

IMessage

|' TX Channel

Enable TA channel reset control

[1Use separate T reset per channga!

Auto -

t%_analogreset duration 70000 ns

t_digitalreset duration, 70000 ns
pll_locked input hysteresis: 0 ns

TA digital reset mode:

[C1Enable pll_cal_busy input port

|' RX Channel

duration (£. User Guide & Y 70us

Enable RX channel reset control

[1Use separate RX reset per channel

RX digital reset mode Auto -
r«_analogreset duration: I 70000 ns I
r¥_digitalreset duration: 4000 ns

IP folder:

ipbcvr_sample H HDL entity name: |xcvrfsampIefxcvrfresetﬁcantroLO

MACNICA

©Macnica,lnc.
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@ X0y /7 aTaeDLHIZERLET,
o clk_270m — xcvr_native_al0 0O.rx_cdr_refclkO, xcvr_fpll_al0 0.pll_refclkO

R—bh2ERLTEHIZ Yy IT 5L,
MDD &S IERARTEND

Use Connections Llame Description Export Clock
B ¥ clk_625m Clock Bridge Intel FPGA IP
i = in_clk Clock Input clk_6256m exported
- O |f—cll T ol Tuatemt el BO5
wmﬁmout_clk » D Exportas: clk_625m_out_clk
C7 o e=in_| = Helk_100m.in_clk (exported)
— ¢ —ou ) Hclk_625m.in_clk (exported)
= t’_‘— Filter v Hreset_in_n.clk
=in
-« ouf W@ Validate System Integrity - rx_coreclk_.in_clk
BEFMX_¢ 3 Edit Component Instantiation. — b coreclkin_clk
= in | + Add ¥ ycevr_fpll_a10_0.pll_refclk0
=& ouf . ¥ ycyr_native_a10 0.k cdr_refclkO
B4 resg E_ o CrLR Hxevr_native_a10_0.r<_coreclkin
o : ﬁ:i D;:I:”:— EID D xevr_native_al0_0tx_coreclkin
<oif % Remove DIxcvr_reset_control_ol.clock

O clk 100m - reset_n_in.clk. xcvr_reset_control_0.clock

Use Connections Llame | Description Export Clock
B ¥ clk_100m lock Bridge Intel FPGA IP
o1 »=in_clk lock Input clk_100m exported
- out ;
| [ m————— M o .
E-2oa =3)0m out_clk J Export as: .clk_100m_out_clk
- in Connect All S clk_100m.in_clk (exported)
- OLE_ Disconnect All Hclk_625m.in_clk (exported)
BLF rx_c Filter ¥ reset in_nclk
= in ;
< oyt| @ Validate System Integrity = x_coreclkin_clk
N : e Ft_coreclkin_clk
B4 rese| B3 Edit Component Instantiation... o - -
- clk + Add xevr_fpll_a10_0.pll_refclk0
O e in | : 5 xcvr_native_a10_0.m_cdr_refclk0
-a out | CirlR Hxevr_native_a10_0.r¢_coreclkin
B Xevr . o D xcvr_native a10 0.t coreclkin
® -ta Duplicate Ctrl-D -
mmlm o1l v Damen ¥ yevr_reset_control_0 clock

S aRaaa

fPLL @ reference clock, Transceiver
PHY Reset Controller @ clocklZ.
freerun 7Ay 7%Z AL TLIZE 0,

28



@ X/ Ay %% TacDLHIZERLE I,

o xcvr_native_al0 0.tx _clkout — xcvr_native_al0 0.tx _coreclkin, tx_coreclk.in_clk
o xcvr_native_al0 0O.rx_clkout — xcvr_native_al0 0.rx_coreclkin. rx_coreclk.in_clk

® tx _coreclk, rx_coreclk @ outclk 7R— b Z Export (Z L £ 9,

Bl £k tx_coreclk Clock Bridge Intel FPGA IP | | | | |—|
= in_clk . ° — S —
o Lo in_clk 7" — b IZ tx_clkout Z#£#t L. out_clk Z Export IZ9 %
B £k rx_coreclk CIOCK BITdge INtel FFGA IF T T T T T
= in_clk q ° _ . —
o «od ok in_clk 7" — bk IZ rx_clkout Z###t L. out_clk Z Export IZ9 %
B LF reset_in_n ReSETBITOge MMETFFGA T
= clk Clock Input clk_100...
G ®=in_reset Reset Input reset_n [clk]
-4 out_reset Reset Output [clk] =
B £ xcvr_native_a10_0 Transceiver Native PHY Intel A...
= ty_analogreset Conduit
=ty digitalreset Conduit
= 1¢_analogreset Conduit
= r¢_digitalreset Conduit
=ty cal_busy Conduit
= yx_cal_busy Conduit ||
=ty serial_clk0 HSSI Serial Clock Input
= ¢ cdr_refclkO Clock Input clk_625...
=ty serial_data Conduit
= ¢ _serial_data Conduit
= ry_serialpbken Conduit
= ¢ is_lockedtoref Conduit
= o ic lockediodata Conduit
> b corechin tx_coreclkin, rx_coreclkin Xevr_n..
r%_coreclkin — — Xcvr_n...
————| - t_clkout : : xevr_nat..
——|  -a n_clkout tX_Cl kOUt, I’X_Cl kout xcvr_nat. .
& o_paranel_daa
=ty datak Conduit
= Jnused_tx_parallel_data Conduit =

®
IIIACI\IICA ©Macnica,lnc.



)ty b DiEE
D& S IZ. reset AJS1% reset controller @ reset R— b ICEEHL £ 97,

o reset n_in.out reset — xcvr _reset contol O.reset

® X

R—h2BERLTEHEIVYIT DL,
MDD &S ICE RS RRSND

Use| Connections MName Description
B LF reset_in_n Reset Bridge Intel FPGA IP
* = Clk Clock Input clk_100...

= in_reset Reset Input reset_n [Clk]
-8 oUt res— — : B o

BT xevr n Commectroms-reset_in_nout_reset ¥ [ Export as: reset in_n_out reset
=ty anal Connect Al Hreset_in_n.in_reset (exported)
=t digit Disconnect All M xcyvr _reset control 0O reset

o
IIIACI\IICA ©Macnica,lnc.
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ZEY 2 —ILDIEE: (reset controller D&

® Native PHY & reset

o tx_analogreset

o tx_digitalreset

o rx_analogreset

o rx_digitalreset

o tx_cal busy

o rx_cal _busy

o rx_is_lockedtodata

MACNICA

controller @l T, TaEDE=%#EH L £9,

©Macnica,lnc.

B £F xcvr_native_a10_0

= {x_analogreset

== t_digitalresst

= x_analogreset

= 1x_digitalreset

= tx_cal_busy

= x_cal_busy

= tx_serial_clk0

= _cdr_refclk0

= ty_serial_data

= x_seral_data

= 1_serallpbken

= 1 _is_lockedtoref

= x_is_lockedtodata

= t_coreclkin

= x_coreclkin

= ty_clkout

- 1¢_clkout

= ty_parallel_data

= ty_datak

= Unused_tx_parallel_data
r<_parallel_data
rx_datak
nx_errdetect
nc_disperr
r<_runningdisp
n¢_patterndetect
nc_syncstatus
unused_nx_parallel_data
rx_std_wa_patternalign
B &k xcvr_reset_control_0

= clock

= reset

= pll_powerdown

= fx_analogreset

= tx_digitalresst

= tx ready

= pll_locked

= pll_sslect

= tx cal_busy

= 1x_analogreset

= _digitalreset

= x_ready

= ¢_is_lockedtodata

= rx_cal_busy

rrrrrrYrYCYTY

Transceiver Native PHY Intel A...
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
HSSI Serial Clock Input
Clock Input
Conduit
Conduit
Conduit
Conduit
Conduit
Clock Input
Clock Input
Clock Output
Clock Output
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Transceiver PHY Reset Contro...
Clock Input
Resst Input
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit
Conduit

clk_625...

XCVIr_nN...
XCVr_n...

xevr_nat...
xevr_nat..

clk_100...

31



o pll_locked

MACNICA

£LEY 12— ILD¥ES: (reset_controller D¥ES:
® fpll ™7 B v 7 H % Native PHY d tx_serial_clk0 (236t L £ 9,

o xcvr_fpll_al0 0.tx_serial clk — xcvr_native_al0 0.tx_serial clkO

® fpll & reset controller T, TaEEDEE2EHRL £,
o pll_powerdown

©Macnica,lnc.

= b _serial_clk0
= _cdr_refclk0
t_serial_data
r¢_serial_data
r_seriallpbken
r¢_is_lockedtaref
r¢_is_lockedtodata
be_coreclkin
r_coreclkin
be_clikout
r_clikout
t_parallel_data
be_datalk
unused_t«_parallel_data
r¢_parallel_data
r¢_datak
ri_errdetect
r_disperr
r_runningdisp
r¢_patterndetect
r_syncstatus
unused_rx_parallel_data
r¢_std_wa_patternalign
B F xcvr_fpll_a10_0

= pll_refclkO

= pll_powerdown

= pll_locked

rrYYYYYYYYYTLIATYTYYYYY

= o _serial_clk

= pll_cal_busy
B €F xevr_reset_control_0

= clock

= reset

= pll_powerdown

= t_analogreset

= b digitalreset

=t ready

= pll_locked

= pll_select

= t_cal_busy

= _analogreset

HSSI Serial Clock Input
Clock Input

Conduit

Conduit

Conduit

Conduit

Conduit

Clock Input

Clock Input

Clock Output

Clock Output

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

fPLL Intel Arria 10/Cyclone 10 |
Clock Input

Conduit

Conduit

HSSI Serial Clock Output
Conduit

Transceiver PHY Reset Contri
Clock Input

Reset Input

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

Conduit

32



Export i%7E

® X

D X 512 Export &

TWEd, NN,

—_—

7/

MACNICA

MName Description Export

Bk clk_ 625m Clock Bridge Intel FPGA IP

= in_clk Clock Input clk_625m

=-a out_clk Clock Cutput
B £F clk_100m Clock Bridge Intel FPGA IP

= in_clk Clock Input clk_100m

- out_clk Clock Cutput
B F tx_coreclk Clock Bridge Intel FPGA IP

= in_clk Clock Input

-4 out_clk Clock Output Jtx_coreclk_out
B{LF rx_coreclk Clock Bridge Intel FFGA IP

= in clk Clock Input

=-a out_clk Clock Cutput |rx_coreclk_out
H{LF reset_in_n Reset Bridge Intel FPGA IP

=l Clock Input

= in_reset Reset Input reset _n

-4 out_reset Reset Output

3 F xevr_native_al0_0

»= {x_analogreset

= 0 digitalreset

= _analogreset

= _digitalreset

= ©_cal_busy

= cal_busy

= 0 serial_clk0

= _cdr_refclkO

= 0 serial_data

= _serial_data

= _serialipbken

= _i5_|lockedtaref

= 1 _is_lockedtodata

= ©_coreclkin

= careclkin

- ¢ clkout

-a _clikout

= 0 parallel_data
tx_datak
unused_b_parallel_data
r<_parallel_data
r<_datak
r{_errdetect
r<_disperr
r_runningdisp
r<_patterndetect
r{_syncstatus
unused r«_parallel_data
r<_std_wa_patternalign

rrrrYrYYYTYTYY

©Macnica,lnc.

Transcei\}er Native PHY Intel Arri..

Conduit
Caonduit
Conduit
Conduit
Caonduit
Conduit
HSSI Serial Clock Input
Clock Input
Conduit
Conduit
Conduit
Conduit
Conduit
Clock Input
Clock Input
Clock Output
Clock Output
Conduit
Conduit
Conduit
Conduit
Conduit
Caonduit
Caonduit
Conduit
Conduit
Caonduit
Conduit
Conduit

HTFLEFT, E241L. clock, reset (IEELZTEL
AL b DZFR (Export B2 2V v 73 % & FIR
INDBEWN) Z{EBL TUWET,

Xevr_native_al0_0_tx_serial_data
xcvr_native_al0_0_rx_serial_data
Xevr_native_al0_0_rx_seriallpbken

Xevr_native_al0_0_tx_parallel_data
xcvr_native_al0_0_tx_datak
Xevr_native_al0_0_unused_tx_parallel_data
Xevr_native_al10_0_rx_parallel_data
Xevr_native_al0_0_rx_datak
Xevr_native_al0_0_rx_errdetect
Xevr_native_al0_0_rx_disperr
Xevr_native_al0_0_rx_runningdisp
Xevr_native_al0_0_rx_patterndetect
Xevr_native_al0_0_rx_syncstatus

Xxevr native al10 0 rx std wa patternalign
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Export i%7E

@ TXDLSICExport #zs5EL XTI, T 74/ b DEFR (Export & 7 U
7’?% é:i'%méﬂ%%ﬂ\)%ﬁﬁﬁ L’CL\SET

B ¥ xevr fpll a10 0 fPLL Intel Arria 10/Cyclone 10 FPG..
= pll_refcliki Clock Input [
= pll_powerdawn Conduit
= pll_locked Conduit
-8 £ serial_clk HS5I Serial Clock Output
= pll_cal_busy Conduit
Bl ik xevr_reset control 0 Transcelver PHY Rasat Controlle...

= Clock Clock Input ¢
= reset RFeset Input
= pll_powerdawn Conduit
= t_analogreset Conduit
= tu_digitalreset Conduit
= T ready Conduit Xevr_reset control 0 tx ready
= pll_locked Conduit
= il _select Conduit xevr reset control 0 pll select
=t cal_busy Conduit
B= _analogreset Conduit
= r_digitalreset Conduit
= r_ready Conduit xevr_reset_control 0 _rx_ready

" = _is_lockedtodata Conduit
= 1 cal busy Conduit

®
IIIACI\IICA ©Macnica,lnc.



MACNICA

Use Connections Name Description Expart Clock
B £F clk_625m Clock Bridge Intel FPGA IP
s = in_clk Clock Input clk_625m exported
- out_clk Clock Output clk_625m
B F ¢lk_100m Clock Bridge Intel FPGA IP
o m=in_clk Clack Input clk_100m exported
=-a out_clk Clock Output clik_100m
B Ik tx_coreclk Clock Bridge Intel FPGA IP
= in_clk Clock Input XCVr_na...
k= =-a out_clk Clock Output tx_coreclk_out te_carecl
B 4 rx_coreclk Clock Bridge Intel FPGA IP
= in_clk Clock Input XCVr_na...
H =& out_clk Clock Cutput rx_coreclk_out r_caorecl
B £ reset_in_n Reset Bridge Intel FPGA IP
= clk Clock Input clk_100...
s = in_reset Reset Input reset_n [clk]
-a out_reset Reseft Output [elk]
B £k xcvr_native_al0 0 Transceiver Native PHY Intel Arri...
= te_analogreset Conduit
»= t¢_digitalreset Conduit
= :_analogreset Conduit
== _digitalreset Conduit
=t cal_busy Conduit
= _cal_busy Conduit
»= te_serial_clko HSSI Serial Clack Input
= 1 cdr_refclko Clock Input clk_625...
=g »= te_serial_data Conduit xcvr_native_al10_0_tx_serial_data
<A = _serial_data Conduit xcvr_native_al10_0_rx_serial_data
< == _seriallpbken Conduit xcvr_native_al0_0_rx_seriallpbk...
= _is_lockedtoref Conduit
= 1_is_lockedtodata Conduit
= te_coreclkin Clock Input XCVr_na...
»= rx_coreclkin Clock Input XCVr_na...
=& b clikout Clock Cutput Hovr_nati...
-a n_clkout Clock Output wovr_nati...
< ®= t¢_parallel_data Conduit xcvr_native_al0_0_tx_parallel_d...
= »- t¢ datak Conduit xcvr_native_al0_0_tx datak
=g »= unused_t¢_parallel_data Conduit xcvr_native_al0_0_unused_tx_p...
< »= 1_parallel_data Conduit xcvr_native_al0_0_rx_parallel_
= = 1_datak Conduit xcvr_native_a10_0_rx_datak
= »= ri_errdetect Conduit Xcvr_native_al0_0_rx_errdetect
=g = _disperr Conduit xcvr_native_a10_0_rx_disperr
S ®= _runningdisp Conduit xcvr_native_al0_0_rx_runningdisp
= = ¢_patterndetect Conduit xcvr_native_a10_0_rx_patternde...
=g »= ¢_syncstatus Conduit xcvr_native_a10_0_rx_syncstatus
®= unused_r«_parallel_data Conduit
= = 1¢_std_wa_patternalign Conduit xcvr_native_a10_0_rx_std_wa_p...
S ¥ xevr_fpll_a10_0 fPLL Intel Arria 10/Cyclone 10 FPG...
= pil_refclko Clock Input clk_625...
= pll_powerdown Conduit
== pli_locked Conduit
=& i serial_clk HSSI Serial Clock Cutput
= pll_cal_busy Conduit
B £F xcvr_reset control 0 Transceiver PHY Reset Controlle...
» clock Clack Input clk_100...
»= reset Reset Input
= pll_powerdown Conduit
= te_analogreset Conduit
»= t¢_digitalreset Conduit
< = o ready Conduit xcvr_reset_control 0 _tx_ready
== pli_locked Conduit
S = pll_select Conduit xcvr_reset_control_0_pll_select
= b cal_busy Conduit
= _analogreset Conduit
= _digitalreset Conduit
= = _ready Conduit xcvr_reset_control_0_rx_ready
»= ri_is_lockedtodata Conduit
= 1 _cal_busy Conduit

©Macnica,lnc.
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Generate HDL
® Generate HDL #3417 L. Synthesis B7H% 4 >, Simulation B7H% 4 > %

AER

L £,

-+ Platform Designer - xcvr_sample (C:¥sample

File Edit System

Generate | View Tools Help

1= system view
System: xcvr_sam

Generate HOL...

Generate Testbench System. ..
Generate Example Design. ..
Show Instantiation Template. ..

Intert

4

& @] [=] [-]

MACNICA

— e

< Generation X

|v

Synthesis |

Synthesis files are used to compile the system in a Quartus Prime project

Create HDL design files for synthesis| [Veriog |

[[] Create timing and resource estimates for each IP in your s to be used with third-party EDA synthesis toals.
Create block symbal file ( .bsf)
O IP-XACT

Generate IP Core Documentation

]

Simulation N

The simulation model contains generated HOL files for the simulator, and may include simulation-only featur

Simulation scripts for this companent will be generated in a vendor-specific sub-directary in the specified output directo

Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use :

the jp-sefup-simuiation and jp-make-simscript command-line utilities to compile all of the files needed for simulat]
in your design
Create simulation model: IHI

Select the simulators for which simulation scripts will be generated. If no simulators are selected, simulation scripts will be
generated for all simulators

[ ModelSim

[ Riviera-PRO
[ ®celium

]

Output Directory |

[[] Clear output directaries for selected generation targets.

]

Parallel IP Generation |

If you select this option, Platform Designer perfarms [P generation with the number of processors defined in the Intel Quartus
Prime parallel compilation settings (Assignments-=Settings->Compilation Process Settings)

Use multiple processars for faster IP generation (when available).

Generate || Cancel |

H(Z Verilog % 3#E1R
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Generate testbench System

® Generate HDL % =171
vFaERL £,

o fER% L 7= xcvr_samplev Zdut& LT, 7Rv o, Uty hDBFM A EFREINAT X b
RNy FHERKRINE T,

<+ Platform Designer - xcvr_sample (C:¥sample¥xcvi

File Edit System

Generate | Wiew Tools Help

1= system view

Generate HOL...

System: xcvr_sam

& @] [=] [4]

Generate Testbench System.
Generate Example Design...
Show Instantiation Template. ..

Interfaces

4

s L] Hids

—J

m |Use|

MACNICA

Connections

< Generation

. Generate Testbench System%#=17L. 7 X IR

|' Testbench System

The testbench system is a new Platfarm Designer system that instantiates the ariginal system, add
Once generated, the bus functional models canintergetwith the svstem in the simulator

BFM iz, 7Aav 2o, Uty +D
H¥EfET 5 DT, Simple, BFMs
for clocks and resets % &R

Create testbench Flatform Designer system: |Simp|e, BFMs for clocks and resets

-

Create testbench simulation model: |Veri|og

M

|' Output Directory

[[] Clear output directories for selected generation targets.

Testbench: C:/samplefxcvr_sample_th/

|' Parallel IP Generation

EX‘ > =L J
Ifyou select this option, Platform Designer performs IP generation with the number of processors defined E 7 j_ }l/ ﬂ 7& IZIX/E

Prime parallel compilation settings (Assignments->Settings->Compilation Process Settings).

Use multiple processors for faster [P generation (when available).

©Macnica,lnc.

Generate H Cancel ‘

37




Generate 3£
® Generate 8. T LD ICT7 A I EHEKRINFE T,

v sample

: di
qsys_edit Generate HDL (Z & V) & & 417z

P EDIZ
qdb
v xcvr_sample

Generate Testbench system (2 & V) &R 7=
sim 7 F WK

synth
v xcvr_sample_tb
ip

xcvr_sample_tb

®
IIIACI\IICA ©Macnica,lnc.
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EIalb—vga v

%7 7 1)L : xcvr_sample_tb.v

MACNICA
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TR MRV FOIRE

clk_625m (625MHz)

clock _bfm > » rx_cdr_refclk ¢ SOEElir | \ -
tx_clkout (HIE O >y 7 IZ3ERR)
o » tx_serial_clk 0 eeredlds
Pl locked N l e o o3 S
rx_clkout (BIEIO Sy 7 | 2HE)
32, tx_serial data

FIET — X ERK. 7 » tx_parallel_data tx_serial_data
HEaTy 7k 32
& < rx_parallel data rx_serial data <

RTOL SCR TYERK rx_‘sgrial_data

_________________ xcvr native PHY .
T ;r:a—lo-g:r_ege—t_"“'--——-_____:\

digital reset R EINE=TRIERY
le—iogr LR R Fic, ®ERYy oL
SIGIER_LBin . » reset controller YR LR ZEML

reset n
reset bfm > g 7.
xcvr_sample

xcvr_sample tb (kS N/=7 X bR F)
IIIACI\IiCA ©Macnica,lnc. 40



72 b RYFOIRE

@ £ INT-TAMYFEIBEL £9,

o xcvr_sample tb.v ZiREL £9 (TX),
v sample
.gsys_edit
ip
qdb
v xcvr_sample
o aldec
synth
v xcvr_sample_tb commaon
P mentor
v xevr_sample_tb =
> B o ") xcvr sample thv
aldec
common
mentor
| TAITH Y £,

sample¥xcvr_sample_tb¥xcvr_sample_tb¥sim 7 # /L XN
fREL D xcvr_sample tbv 25T L TWETOTISELLITE W, TZEANRDSE XX B LEIZA

I\
)£ I,
©Macnica,lnc. "
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MACNICA

T A PRV FOIRE

@ /Oy 7 BFM ICHAREBIEZXZREL 7
(ﬁﬁﬁl%j\%l_aﬂ L *9)

xcvr_sample_inst_clk_100m_bfm_ip # (. CLOCK_RATE (100000000))| xcvr_sample_inst_clk_100m_bfm (<
.clk (xcvr Sample inst_clk_100mbfmotkct—"7—output, width = 1, clk.clke

)

xcvr_sample_inst_clk_625m_bfm_ip J# (. CLOCK_RATE (625000000))} xcvr_sample_inst_clk_625m_bfm (<
clk (xcvr_sample_inst_clk_625m bfm cIk GIk) // output, width = 1, clk.clk

)<

xcvr_sample_inst_reset_n_bfm_ip xcvr_sample_inst_reset_n_bfm (<
_reset (xcvr_sample_inst_reset_n_bfm_reset_reset), // output, width = 1, reset. reset_n<
.clk  (xcvr_sample_inst_clk_100m_bfm clk_clk) //  input, width =1, clk clk=
)

©Macnica,lnc.

@ FHIHAEEZESLET
(FEE#EML £9)

wire xevr_rx_clk ;¢

wire xevr_tx_clk ;¢

wire Xevr_tx_serial_data ;¢
wire Xevr_rx_serial_data ;¢
wire xevr_rx_serial Ipbken ;<

wire[31:0] xcvr_tx_parallel_data ;<
wire[3:0] xcvr_tx data_k ;<

wire[91:0] xcvr_tx_parallel_data_unused ;<
wire[31:0] xcvr_rx_parallel_data ;¢
wire[3:0] xcvr_rx_data_k ;<

wire[3:0] xcvr_rx_errdetect ;<

wire[3:0] xcvr_rx_disperr ;¢

wire[3:0] xcvr_rx_runningdisp ;<
wire[3:0] xcvr_rx_patterndetect ;<
wire[3:0] xcvr_rx_syncstatus ;<

wire xevr_rx_std_wa_patternalign ;<
wire Xevr_reset_tx_ready ;¢

wire xcvr_reset_control_0_pll_select ;¢
wire Xcvr_reset_rx_ready ;<

wire s_rx_no_err ;¢

reg [1:0] s_xcvr_reset_rx_ready 2r ;<

wire S_Xcvr_rx_ready ;<

reg [7:0] s_aligned_cnt ;<

reg [3:0] s_rx patterndetect_latched ;<
wire s_rx_al igned_status ;¢

reg [31:0] s_xcvr_rx_parallel_data_0th ;<
wire[31:0] rx_dataout_32b ;<

reg [1:0] s_xcvr_reset_tx_ready 2r ;<

wire s_Xcvr_tx_ready ;<
reg [1:0] s_rx_aligned_status_2r ;<
wire s_rx_aligned_status_txclk ;<

reg [9:0] s_cnt_10b ;<
o 42



TR bRy FOiRSE

xcvr_sample xcvr_sample_inst (¢

2 Hl 2 Hl > 2 > 2 Hl > 2 > 2 Hl > 2 > 2 Hl 2 Hl >

.clk_100m_clk

.clk_625m_clk

.reset_n_reset_n

.rx_coreclk out_clk

.tx_coreclk_out_clk
.xcvr_native_al0_0_rx_datak_rx_datak
.xevr_native_al0_0_rx_disperr_rx_disperr
.xcvr_native_al0_0_rx_errdetect_rx_errdetect
.Xcvr_native_al0_0_rx_parallel_data_rx_parallel_data
.xcvr_native_al0_0_rx_patterndetect_rx_patterndetect
.xevr_native_al0_0_rx_runningdisp_rx_runningdisp
.xevr_native al0_0 rx_serial_data_rx_serial_data
.xcvr_native_al0_0_rx_serial Ipbken_rx_serial Ipbken
.Xxcvr_native_al0_0_rx_std_wa_patternalign_rx_std _wa_patternalign
.xcvr_native_al0_0_rx_syncstatus_rx_syncstatus
.xcvr_native_al0_0_tx_datak_tx_datak
.xevr_native_al0_0_tx_parallel_data_tx_parallel_data
.xcvr_native_al0_0_tx_serial_data_tx_serial_data
.Xevr_native_al0_0_unused_tx_parallel_data_unused_tx_parallel_data
.xcvr_reset_control_0_pll_select_pll_select
.Xcvr_reset_control_0_rx_ready_rx_ready
.xevr_reset_control_0_tx_ready_tx_ready

(xcvr_sample_inst_clk_100m_bfm_clk_clk)
(xcvr_sample_inst_clk_625m_bfm_clk_clk),

(xcvr_sample_inst_reset_n _bfm reset reset)
(XCVr_rx_clk)

(xcvr_tx_clk),

(xcvr_rx_data_k)
(xcvr_rx_disperr)
(xevr_rx_errdetect)
(xcvr_rx_parallel_data)
(xcvr_rx_patterndetect)
(xevr_rx_runningdisp)
(xcvr_rx_serial_data)
(xcvr_rx_serial Ipbken)
(xcvr_rx_std_wa_patternalign)
(xcvr_rx_syncstatus)
(xcvr_tx_data_k)
(xcvr_tx_parallel_data)
(xcvr_tx_serial_data)
(xcvr_tx_paral lel_data_unused)
(xcvr_reset_control_0_pll_select)
(xcvr_reset_rx_ready)
(xcvr_reset_tx_ready)

) ;<

MACNICA

/

IW—"T /Ry 7R, BLOETEE
HEDOELERE LET (TEEZEEM
L £9),

[111111717017117017111707717<
//// loopback ////<
< ,k////

assign xcvr_rx_serial_data = xcvr_tx_serial_data ;¢

il

el
assign xcvr_tx_paral lel_data_unused =92'd0 ;¢
assign xcvr_reset_control 0 pll_select = 1'b0 ;<
el

assign xcvr_rx_seriallpbken

assign xcvr_rx_std_wa_patternalign = 1'b0 ;<
P

[11117717777177771111171117<

//// alignment pattern ////<
el

wire[31:0] s align pattern_32b
wire[3:0] s_align_pattern_k_4b
ol

/

32" hbcbebelce; <
4’ hF; <

e T oIA XY NENRZ—
- 8'hbcandk=1 D& A, K285 (I d B /XX —
KIZD/INZ—F, K28.5 A 4 byte & 3 byte F1&

©Macnica,lnc.
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TR MRV FDIRE
@ Y ERlOFEZER L FT (TE2xzBML £9),

I
//// rx alignment check ////<

assign s_rx_no_err = (xcvr_rx_errdetect == 4'h0 & xcvr_rx_disperr == 4'h0)? 1"b1 : 1'b0 ;< 4—| L 7 %E [/ T k:\ 7LcL L\'Ij(/u\

alwaysﬂ(negedge xcvr_sample_inst_reset_n_bfm_reset_reset or posedge xcvr_rx_clk) begin<

if ("xcvr_sample_inst_reset_n bfg rr]gsst reset) < reset_contro”er D I’X_t’eady 1’%‘—%% U t v I\ »f'g'

s_xcvr_reset_rx_ready_2r <=

elses,xcvr?reset,rx,ready,}!r <= {s_xcvr_reset_rx_ready_2r[0]. xcvr_reset_rx_ready} ;< % L:Tﬁﬁﬁ —a_ ;ZD 7‘:: &) . XCV r_rX_Cl k ’C‘\ [E]HH 'Tt

end<

assign s_xcvr_rx_ready = s_xcvr_reset_rx_ready_2r[1] ¢ <—— ﬁﬁﬂ/ﬂfjﬁw,{%%
< 7~ =

always@ (gegedge s_xcvr_rx_ready or posedge xcvr_rx_clk) begiﬁ-'\
it ("s_xcvr_rx_ready)<

S conn I —FHAELTWAWREEDT Vb

if (s_rx_no_err) begin<

POt e | s AT MEA W80 ISR E 2B TT IA X kLI L,

s_aligned_cnt <= s_aligned_cnt + 8 h01 ;-

else‘sl_aligned_a:nt <= s_aligned_cnt ;< :: 0) Q /f i \/ 7\\T\ﬁ§1§/\oﬁ - \/ 7& /f \/ 7 U )( 7 I\ 7__\_' & L:tjj U E&i

end< —
Al E=
else « T i H\
s_aligned_cnt <= 8 h00 ;< 7 }EEE N Lj: 0
end« —
end«'
always@ (negedge s_xcvr_rx_ready or posedge xcvr_rx_clk) begin<
if ("s_xcvr_rx_ready)~
S_IX patterndetect latched <= 4'h0 ;<
else begin<
if ("s_rx_aligned_status)< —_ — N ° < < a =+
s_rx_patterndetect_latched <= xcvr_rx_patterndetect :- 7 7 /f )( S l\ l/ 7L: /N & — </ N /f I\ 'flL IE) 7& 'f%zl:ﬂ'
else
s_rx_patterndetect_latched <= s_rx_patterndetect_latched ;<
end+
end< _J

o

assign s_rx_aligned_status = s_aligned_cnt[7] ;<

alwaysﬂ(negedge S_XCVr_rx ready or posedge xcvr_rx_clk) begin+ ™)
if ("s_xcvr_rx_ready) <
S_XCVF_rX parallel data_0th <= 32" h00000000 ;+
else
= o e 17 — S — > —l— /\ iy =
- s_xevr_rx_parallel_data Oth <= xevr_rx_parallel_data ; - ). 7 /f )( / |~ [_/ 7"\_/\ /r I\'TLL j’)‘d‘fx ST = & %%ﬁﬂz
< 1 ”
assign rx_dataout_32b = (s_rx_patterndetect_latched == 4'b1110)? s_xcvr_rx_paral lel_data_0th[31:0] :- %ﬁIE’[é — ]\ ’I/% rX_dataOUt_BZb
(s_rx_patterndetect_latched == 4" b1101)? [xcvr_rx_parallel_data[ 7:0], s_xcvr_rx_parallel_data_Oth[31:8]} :}
(s_rx_patterndetect_latched = 4'b1011)? [xcvr_rx_parallel_data[15:0], s_xcvr_rx_parallel_data Oth[31:16]} [+
(s_rx_patterndetect_latched == 4'b0111)? [xcvr_rx_parallel_data[23:0], s_xcvr_rx_parallel_data_Oth[31:24]} [«

32"'h00000000 ;+ i

e

®
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TR MRV FDIRE
FERMoOEEEEZRL FT (T

T s
//// tx_data_pattern ////-

always@ (negedge xcvr_sample_inst_reset_n_bfm_reset_reset or posedge xcvr_tx clk) begin
if (Cxcvr_sample_inst_reset_n_bfm_reset_reset)-

s xcvr_reset_tx ready 2r <= 2'h0 ;<
else<
S s_xcvr_reset_tx_ready_2r <= [s_xcvr_reset_tx_ready_2r[0],
end+

xcvr_reset_tx_ready] ;¢

EAEBMLET),

reset_controller @ tx_ready 5% Y v M5
IZfERT 5279, xcvr_tx_clk TRIERML

assign s_xcvr_tx_ready = s_xcvr_reset_tx_ready_2r[1] ¢ <«+— FEAL IR DIES
Fa| ~ =

always@ (negedge s_xcvr_tx_ready or posedge xcvr_tx_clk) begin<
if (Ts_xcvr_tx_ready) <
s rx_aligned_status_2r <= 2'h0 ;-
else«
s rx_aligned status 2r <= {s_rx_aligned status 2r[0], s_rx_ aligned status} ;=

end+

ZEROT 74 X MREESZ.

[EIHRL

xcvr_tx_clk T

assign s_rx_aligned status txclk = s rx_aligned status 2r([1] ;<

< [FEHEAER DIES

always@(gegedge s_xcvr_tx_ready or posedge xcvr_tx clk) begin-
if (Ts_xevr_tx_ready)-

s cnt_10b <= 10" h00O ;< 10bit 7 > &

EENR—VB AV IUXY RN T—X&

else begin<
if (s_rx_aligned status_txclk)-

s cnt_10b <= s_ent_10b + 10" hOO1 ;<
else<
s cnt_10b <= 10" h000 ;
end+’

end<

("s_rx_aligned_status_txclk)? s_align_pattern_32b :
("s_rx_aligned_status_txclk)? s_align_pattern_k_4b :

assign xcvr_tx_parallel_data
assign xcvr_tx_data_k

MACNICA

©Macnica,lnc.

[s_ cnt_10b[1:0],
4 ho ;<

| XIE/XK — > 1E 32bit DT,
[31:30] 1% 2bit A7 > & [29:0] 1Z 10bit H™7 > &% 3 E&
(F7IAAYPFIT—LTWABREZBEDITDPTLNH)

s cnt_10b, s cnt 10b, s ent 10b} ;<
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Simulation 31T
® Simulation #%E1TL X9, LUT. QuestaEAKOFIEZE L £7,

o Questa TTE 7 #/INRICBEFHEZR, A7 FZ2EHRITLTLZE L,
- File = Change Directory [# Questalntel FPGA Edition-64 2
o Sample FiIeNe:dit View Compile }Sil
gsys_edit Lo;n... ’

dni Close
Import »

ip Export »
Save Ctrl+5
qdb Save As...
Report...

xcvr_sample Change Directory...

Use Source...

€ Vv WV v v

xcvr_sample_th
Source Directory...

> ip Datasets...

v xcvr_sample_th Environment »

A4 s5im Page Setup...
Print...
ald ec Print Postscript...

common Recent Directories »
Recent Projects »
> mentor Clooe Windon

Quit

Simulation FJElZX. User Guide @ “Custom Simulation Scripts” ®FJIEZZE L TWLE T A,
MBOAEAZEITL TV ZLAAWTHLEEDLY £H A,
Intel® Arria® 10 Transceiver PHY User Guide

o - 2.10.3.2. Custom Simulation Scripts
'“MNICA ©Macnica,lnc.



https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/custom-simulation-scripts.html
https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/custom-simulation-scripts.html

Simulation ZE1T

o Transcript window T, "do msim_setup.tcl” & AJIL TL7Z& Ly,

cd C:/sample/xcvr_sample_tb/xcvr_sample_ tb/sim/mentor
# reading modelsim.ini
Questa> do msim setup.tcl

o Transcript window T, "ld_debug” E AN L TLZE LY,

IQuesta > 1d_debug

o Transcript window T, "log —r /¥*" E AL TLZE W CRERRD-8),

Hvsm 5> log -r /*

o Transcript window T. "run 30 us” & AJ LT & W (simulation A 30 us EFE N E ),

I\i'SIM 6> run 30us

o simullation?@ﬁ@i\ "add wave —radix hexadecimal *” ¥ AL £ 9,

“\r‘SIM 7> add wave -radix hexadecimal *

Wave BE CRFEZMHERL X7,

o

®
MNICA ©Macnica,lnc.
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Simulation E{T#5E
® Simulation F5ER =R L £ 9,

£E Wave

File Edit View Add Format

Tocls  Bookmarks Window  Help

M Wave - Default

-BE S

:s T

B>

M|

RESEES- 2T

N ENET IR D

% -3 | 2fE- tew [ oo EBEES &S

£

1+ 8+ M+ 1+ M+ 1+ 1+ 0+ - - -+ O - O
B R T R T T T R T T T T T R T R T T T R T e T R T T T T T T T S T

1+

1+ 0+ M+

MACNICA

_—————————————————————————————

Doooooo || {bebebeid

oo [ T bd:d:clc

0
-----

©Macnica,lInc.

48



Simulation TR 754 A Y FMEEEZOE S (rx dataout 32b)

@ rx_dataout_32b Q/&ﬁg%ﬁﬁgﬁu L % _g—o T4 A Y MEEERDOHET., "rx_dataout_32b” % HEF
= -,_-"xcvr_sample_ﬂ:_-"rx_dataout_E2:- 32h82609826

% } | 2bithT X

> 10bit h v %

{ 10bit 7 > &

: v

< 10bit H ™ > &

: v

T—RNREZ—2 % 10bit hvRELTWBDT, N
AT TZAVAVFIT—DRELYT LAY £,

®
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EEENF

=% 7 71 JL: xcvr_sample_top.qar

®
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Top 7Y 41 BB

® EHHESRAD top 7 7 A ILIE, BIEICERLI=T X FRVF
(xcvr_sample tb.v) Z5RH L £ 9,

® xcvr sample tbvZ#7AYc7 b7+ LKICaE—L T,
xcvr_sample _top.v & WD ZFRICL TL A& Uy,
o ZD T 7AIN%Z Quartus D7 AT 7 FDtop THA &L TLIEE L,

@ XENLDIEHDEL Y, RTLZZEEBL TLZE LY,

A\

REH D xcvr_sample topv 2R/ T L TWETDOTCITSEBLLILEI W, ZERNARDIBAILRELREIC

ALY B
F7/-. 78> 7 b—= (xcvr_sample_top.qar) LT L TLWE T,

®
IIIACI\IICA ©Macnica,lnc.
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xcvr_sample_top.v DIRE

i

@ A\ R—hEEZEML XY,
@ f/-. NELRHEDZAAVFTIMLET,

E 2 —ILEZDEE

input wire
input wire
output wire
input wire

Ltimes <
modu | g xcvr_sample _top | <
input wire reset_n,

clk_100m_clk,
clk_625m_clk, -
xcvr_tx_serial_data,
xevr_rx_serial_data, «

output wire [3:0] user_led_g,-
output wire [3:0] user_led_r
Y -

wire[31:0]
wire[3:0]
wire[91:0]
wire[31:0]
wire[3:0]
wire£3301

MACNICA

xcvr_tx_parallel_data ;-
xcvr_tx_data_k -
xcvr_tx_paral lel_data_unused
xcvr_rx_parallel_data .
xcvr_rx_data_k -
xevr_rx_errdetect

T wire xcvr_sample_inst_clk_100m_bfm_clk_clk; // xcvr_sample_inst_clk_100m_bfm:clk -> [xcvr_sample_inst:clk_100m_clk, xcvr_sample_inst_reset_n_bfm:clk]-
T wire xcvr_sample_inst_clk_625m_bfm_clk_clk: // xcvr_sample_inst_clk_625m_bfm:clk -> xcvr_sample_inst:clk_625m_c|k

T wire xcvr_sample_inst_reset_n_bfm_reset_reset: // xcvr_sample_inst_reset_n_bfm:reset -> xcvr_sample_inst:reset_n_reset_n

//~ xcvr_sample_inst_clk_100m_bfm_ip #(. CLOCK_RATE (100000000)) xcvr_sample_inst_clk_100m_bfm (

//~ = .clk (xcvr_sample_inst_clk_100m_bfm_clk_clk) // output, width =1, clk.clk

e

é/" xcvr_sample_inst_clk_625m_bfm_ip #(. CLOCK_RATE (625000000)) xcvr_sample_inst_clk_625m_bfm (

/" " .clk (xcvr_sample_inst_clk_625m_bfm clk_clk) // output, width =1, clk.clk D -7
- BFM 22 4> k7 b
//~ xcvr_sample_inst_reset_n_bfm_ip xcvr_sample_inst_reset_n_bfm (:

//" = .reset (xcvr_sample_inst_reset_n_bfm_reset_reset), // output, width = 1, reset.reset_n
é/" .clk  (xcvr_sample_inst_clk_100m_bfm_clk_clk) // input, width =1, c¢lk.clk

VA

" wire xevr_rx_clk ;-
wire xevr_tx_clk ;=

//  wire xcvr_tx_serial_data ;- < = O <

// wire xcvr_rx_serial_data ;- } P U 7)1/15_57& = )( S I\ )’ '7 I\
wire . Xcvr.rx._seriarippken ..

©Macnica,lnc.
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i

xcvr_sample_top.v DIRE
e /Oy, Uty b, rx dataout Z¥EH L £ 9,

JP T [9:0] = cot 10b -«

assign xcvr_sample_inst_clk_100m_bfm_clk_clk = clk_100m_clk;«

assign xcvr_sample_inst_clk_625m bfm clk clk = clk_625m clk;< 7 || Vi 7 . U —[z Vi l\)\jj 7&\ '—7——X ]\ ~N >/ j’—@ BFM Hjjj O)’TE%L:

assign xcvr_sample_inst_reset_n_bfm_reset_reset = reset_n,” <
— N
VYA

(rx_dataout_32b[ 3: 0] == 4'h0)? 1'bl :
(rx_dataout_32b[ 7: 4] == 4'h0)? 1'b1 :
(rx_dataout_32b[11: 8] == 4"h0)? 1'b1 :
(rx_dataout 32b[15:12] == 4'h0)? 1'b1 :
(rx_dataout_32b[19:16] == 4'h0)? 1'b1 :
(rx_dataout_32b[23:20] == 4'h0)? 1'b1 :

rx_dataout_32b A FRIBEM CEIFR S N WK D 120 led 23kt
(ra datadt 320131 28] = 4'boya 11 ¥user_led A output (8 & L TEREINEWI EAH D720,
led_a[0] < rx_dataout 32b # B output (ES ICEf CTlaA <.

oCooToTooToO
oOocooooOooO

assign led a[0]
assign led_a[1]
assign led_a[2]
assign led a[3]
assign led_b[0]
assign led b[1]
assign led b[2]
assign led_b[3]

\ 4

TAEELER R

T S

assign user_led_r[0]

assign user_led_r[1] = led_a[1]:¢ . = & AL oG

assign user_led_r[2] = led_a[2].¢ = ey ol

assign user_led_r([3] = led_a[3].« wire T:' kel % /1 L TTK%JL,?_ %
assign user_led_g[0] = led_b[0]:«

assign user_led_g[1] = led_b[1]:«

assign user_led_g[2] = led_b[2].¢

assign user_led_g[3] = led_b[3]:" <«

xcvr_sample xcvr_sample_inst («

.clk_100m_clk (xcvr_sample_inst_clk_100m_bfm clk_clk), I/ clk_100m. c Ik«

.clk_625m_clk (xcvr_sample_inst_clk_625m_bfm clk_clk), I/ clk_625m. clk<

.reset_n_reset_n (xcvr_sample_inst_reset_n_bfm_reset_reset), // reset_n. reset_n<

.rx_coreclk_out_clk (xevr_rx_clk), / rx_coreclk_out. clk<

. tx_coreclk_out_clk (xevr_tx_clk), I/ tx_coreclk_out. clk<
.xevr_native_al0_0_rx_datak_rx_datak (xevr_rx_data_k), 7 xcvr_native_al0_0_rx_datak. rx_datak+
.xevr_native_al0_0_rx_disperr_rx_disperr (xcvr_rx_disperr), /! xcvr_native_al0_0_rx_disperr. rx_disperr«
_xcvr_native_al0_0_rx_errdetect_rx_errdetect (xcvr_rx_errdetect), I/ xcvr_native_al0_0_rx_errdetect. rx_errdetect
.xevr_native_al0_0_rx_paral lel_data_rx_parallel_data (xcvr_rx_paral lel_data), I xcvr_native_al0_0_rx_paral lel_data. rx_paral lel_data~
.xcvr_native_al0_0_rx_patterndetect_rx_patterndetect (xcvr_rx_patterndetect), 17 xcvr_native_al0_0_rx_patterndetect. rx_patterndetect«
.xcvr_native_al0_0_rx_runningdisp_rx_runningdisp (xcvr_rx_runningdisp), /I xcvr_native_al0_0_rx_runningdisp. rx_runningdisp+
.xcvr_native_al0_0_rx_serial_data_rx_serial_data (xcvr_rx_serial_data), /I xcvr_native_al0_0_rx_serial_data. rx_serial_data~
.xcvr_native_al0_0_rx_serial Ipbken_rx_serial Ipbken (xcvr_rx_serial Ipbken), // xcvr_native_al0_0_rx_serial Ipbken. rx_serial Ipbken<
.xcvr_native_al0_0_rx_std_wa_patternalign_rx_std_wa_patternalign (xcvr_rx_std_wa_patternalign), // xcwr_native_al0_0_rx_std_wa_patternalign. rx_std_wa_patternalign+
.xevr_native_al0_0_rx_syncstatus_rx_syncstatus (xcvr_rx_syncstatus), // xcvr_native_al0_0_rx_syncstatus. rx_syncstatus<
.xcvr_native_a10_0_tx_datak_tx_datak (xcvr_tx_data_k), 1/ xcvr_native_al0_0_tx_datak. tx_datak<
.xevr_native_al0_0_tx_parallel_data_tx_parallel_data (xcvr_tx_parallel_data), I/ xcvr_native_al0_0_tx_parallel_data. tx_parallel_data<
.xcvr_native_al0_0_tx_serial_data_tx_serial_data (xcvr_tx_serial_data), I/ xcvr_native_al0_0_tx_serial_data. tx_serial_data~
.xcvr_native_al0_0_unused_tx_parallel_data_unused_tx_parallel_data (xcvr_tx_parallel_data_unused), // xevr_native_al0_0_unused_tx_paral lel_data. unused_tx_paral lel_data<
.xevr_reset_control _0_pll_select_pll_select (xcvr_reset_control_0_pl|_select), /I xcvr_reset_control_0_pll_select.pll_select«
.xcvr_reset_control_0_rx_ready_rx_ready (xcvr_reset_rx_ready), I xcvr_reset_control_0_rx_ready. rx_ready<
.)xcvr_reset_contro |_0_tx_ready_tx_ready (xcvr_reset_tx_ready) I/ xcvr_reset_control_0_tx_ready. tx_ready<

e
//// loopback ////<

i/assign xcvr_rx_serial_data = xcvr_tx_serial_data ;¢ ?Fr L) \L&_ [_/ Ea;\d—l% ] )( V4 I\ 7 "7 I\
®
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ASS|gnment Editor T I/0 Standard ¥ & U Pin ECEEXE

[{a]
¥e

S g g gS g
599597y

o p— p—
=
—t

H

¥e

Ve

Ve

Ve

M}

3.

out

out

clk_100m_clk
clk_100m_clk

clk 625m clk

clk 625m clk
reset n

user_led g[0]
user_led g[1]
user_led g[2]
user led g[3]
user_led r[0]
user_led r[1]
user_led r[2]
user_led r[3]

= XCvr_rx_serial_data
= XCvr_rx_serial_data
xcvr_tx_serial data

xcvr_tx_serial data

I/O Standard
Location
Location
/O Standard
Location
Location
Location
Location
Location
Location
Location
Location
Location
Location
I/O Standard
Location
I/O Standard

LVDS
PIN_AN37
PIN_ANS
LVDS
PIN_U11
PIN_J24
PIN_A19
PIN_C18
PIN_D18
PIN_L28
PIN_K26
PIN_K25
PIN_L25
PIN_AW7

High Speed ...

PIN_BC7

High Speed ...

T D xevr_sample_top.gsf #3 b — L TIERACIEE L,

> 7Y A DWW L https://www.machica.co.jp/business/semiconductor/articles/intel/95585/

:

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

xcvr_sample top

IOBANK 1C
IOBANK 4C

xcvr_sample top

IOBANK 3E
IOBANK_ 3H
IOBANK_ 3H
IOBANK 3H
IOBANK 3H
IOBANK_ 3H
IOBANK_ 3H
IOBANK 3H
IOBANK 3H
IOBANK_4C

xcvr_sample top
IOBANK _4C

xcvr_sample top

©Macnica,lnc.
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SDC DEX*E
@ XA IVIHINERELET (7 A Y IHRTEDH),

derive _pll_clocks —create_base clocks

dEFIUB clock uncertainty-

ST D xevr_sample _top.sdc #aE— L CTIEALCIZE L,

XA I 7HIFICDWNT ¢ https://www.macnica.co.jp/business/semiconductor/articles/intel/111585/

®
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Signal Tap Logic Analyzer @3

[ e |
= TE

® xcvr_sample_top.v D= % Signal Tap IC7 Y4 > L x4,

trigger: 2024 /04,/03 1736561 #1 Lock mode: |ih Allow all changes hl |
Node Data Enable Trigger Enable Trigger Conditions

Type Alias Tap Y Name 138 138 1 \J Basic AND
_"; Pre-Syn | reset n V' V' E
_*- Pre-Syn  |s_r_no_err V' V' E
_gio Pre-Syn | ¥~ _dataout 32b[31..0] v v WHHHHNH KB
_giu‘ Pre-syn | #s alipned cnt[7..0] V' V' X¥h
_gio Pre-syn | #"s cnt 10b[9..0] v v XX h
_giu‘ Pre-Syn | #"s m aligned status 2r[1..0] V' V' Xh
_giu‘ Pre-syn | #"s m patterndetect latched[3..0] v v *h
_giu‘ Pre-Syn | #"s xcur reset m ready 2r[1..0] V' V' Xh
_gi‘ Pre-Syn | #"s xevr reset tx_ready 2r[1.0] v v *h
_gi Pre-Syn | #xevr m disperr[3..0] v v *h
_gi Pre-Syn F-xevr re errdetect[3..0] V' V' xh
_gi Pre-Syn | #xevr mx parallel data[31..0] v v OO
_gi Pre-Syn | #lxevr rx patterndetect[3..0] v v *h
_gi Pre-Syn | #xevr tx parallel data[31..0] v v OO

SignalTap O{E WL © https://www.macnica.co.jp/business/semiconductor/articles/intel/119185/

MACNICA

©Macnica,lnc.

Signal Configuration: ><
|4
clock | xcvr_rx_clk | |
Data
Sample depth: 1K ¥ | RAM type: ‘ Auto S ‘
Segmented: 2 512 sample segments v
MNodes Allocated: '. Auto Manual: ‘ 138 ‘ - ‘
Pipeline Factor: ‘ 0 b ‘
Storage qualifier
Type: ‘ § Continuous g ‘
Input port: ‘auto_stp_extern al_storage_qualifier ‘
Nodes Allocated: . Auto Manual: ‘ 138 - ‘
V| Record data discontinuities
~
56
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Arria 10 Development Kit Etk D2

FMCIIL—7 Ry v axo xu5&EEL 9,

®
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AITETGER

® 1 /NAILEITL
® Signal Tap [CT.

i Name Cl2E 84

=]

. ENTERE

rx_dataout_32b DY ERTFENE(C

54 128 152 256 220 34

L X9,

o TWBZ & ZHE

512 578 &-

reset n

5_M_no_err

E-re_dataout 32b[31..0]

r_dataout

32b[31]

rx_dataout

32b[30]

rx_dataout

32b[29]

ao L £

2bit h o v &R

r_dataout

32b[2€]

r_dataout

32b[27]

r_dataout

32b[26]

rx_dataout

32b[25]

10bit h v > &

rx_dataout

326[24]

rx_dataout

32b[23]

rx_dataout

32b[22]

dataout

32b[21]

rx_dataout

32b[20]

rx_dataout

32b[19]

rx_dataout

32b[186]

rx_dataout

32b[17]

rx_dataout

32b[16]

r_dataout

32b[15]

rx_dataout

326[14]

rx_dataout

32b[13]

r_dataout

32b[12]

rx_dataout

32b[11]

r_dataout

32b[10]

rx_dataout

32b[9]

10bit 7 > R

rx_dataout

320[8]

r_dataout

326[7]

dataout

326[6]

dataout

32b[5]

rx_dataout

32b[4]

rx_dataout

32b[3]

rx_dataout

326[2]

r_dataout

326[1]

r_dataout

32b[0]

5 aligned cnt[7..0]

10bit h W > &%

g0h

s cnt_10b[2..0]

MACNICA

Fs rx aligned status 27|

2h

©Macnica,lnc.
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Transceiver Toolkit

5% 7 7 A JL : xcvr_sample_top_TTK.qar

®
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Transceiver Toolkit [CD2ULT

® Quartus Prime Tld. ERO7F OV FHEA2HERT 2V —ILELT
Transceiver Toolkit AL TULNF T,

o Auto Sweep #BE(X. Sweep T R2EAEZXRT L TEITL XY,
o Manual R EHeelx. B2 EZEANDL £T,

O Arrla 10 7/34 X%, Native PHY WIZ Debug 7B v 2 (NPDME*1) A’
EINTWBEESH, 21— TH A A2 FERE S ICEEERAAIRE T,

*1 NADME : Native PHY Debug Master Endpoint

70y 7 b—= (xcvr_sample top TTK.gar) HRfTL TWET O TCISE LTI LY,

® &R T, Transceiver Toolkit DfERAEZFE L L THBNLTEY £9,
HETITELLIZZ LY,

How to Use TTK : https://malt.zendesk.com/hc/ja/articles/900006258303-How-to-Use-TTK

®
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https://www.intel.com/content/www/us/en/docs/programmable/683617/21-1/native-phy-debug-master-endpoint.html
https://malt.zendesk.com/hc/ja/articles/900006258303-How-to-Use-TTK

TH A v DX
® Transceiver Toolkit ZEHd %155, xcvr_native_al0 0 @ Dynamic
Reconfiguration 2 7 CTFRABDIEBZEBMIC L TL I Uy,

|/ T PMA |/ R PMA |/ Standard PCS |/ Dynamic Reconfiguration r Generation Options |

Enable dynamic reconfiguration

[ | Share reconfiguration interface

Enable Altera Debug Master Endpoint

[ | Separate reconfig_waitrequest from the status of AVMM arbitration with PreSICE

|" Optional Reconfiguration Logic
Enable capability registers
Setuser-defined IP identifier: 0

Enable control and status registers

Enable PRBS soft accumulators

|' Configuration Files
Configuration file prefix altera_xcvr_native_a10

[ | Generate SystemVerilog package file
[ ] Generate C header file
[ ] Generate MIF (Memory Initialization File)

[ | Include PMA analog settings in configuration files

®
'“MNICA ©Macnica,lnc.



TFH AL D

® Dynamic Reconfiguration #B3hCd 5 &

R— hHBIMENETOT, FTROLIICERL TS,

o reconfig_clk

clk 100m.out_clk (Z¥Efr

o reconfig_reset : reset n_in.out_reset (ZHEEf:

o reconfig_avmm : KEHED X £

MACNICA

©Macnica,lnc.

-. OUT_CIK
B F reset_n_in

= clk

= in_reset

=& gut_reset
B £k xcvr_native_a10_0
t_analogreset

LI0CK UUTpUT 1
Reset Bridge Intel FPGA IP

Clock Input

Reset Input 1
Reset Qutput

Transceiver Native PHY Intel Arria 10/Cycl...
Conduit

2]
= t_digitalreset Conduit
B= (_analogreset Conduit
B= n_digitalreset Conduit
= t_cal_busy Conduit
= ri_cal_busy Conduit
= t_serial_clk0 HSSI Serial Clock Input
= _cdr_refclk0 Clock Input
<A »= 1_serial_data Conduit )
< »= _serial_data Conduit )
A = _seriallpbken Conduit )
B= _is_lockedtoref Conduit
B= n_is_|ockediodata Conduit
B= te_coreclkin Clock Input
= ni_coreclkin Clock Input
-a t_clkout Clock Qutput
=& rx_clkout Clock Qutput
<A »= t_parallel_data Conduit b
<A B= t_datak Conduit )
< ®= unused_tq_parallel_data Conduit )
A ®= _parallel_data Conduit )
<A = _datak Conduit b
< = n_errdetect Conduit b
< = n_disperr Conduit H
< B= n_runningdisp Conduit ]
o B= ri_patterndetect Conduit H
o = ri_syncstatus Conduit H
= unused_n_parallel_data Conduit
i a0 a2 e )
reconfig_clk Clock Input
reconfig_reset Reset Input

reconfig_avmm

Avalon Memory Mapped Slave

62



%1‘/%; ;JJ 1,FEE AIG
® Generate HDL 2B 2R W, 774 )L Z4ER L £,

® xcvr_sampe_top Za /XA )L L £,

o xcvr_sample.w OR— FZEE (FFE D T, xcvr_sample top.v Z2ZEH T (CFDF £V
INAIVEITTZEET,

® I SNALRETH, REBERDLET.

78y 7 b—= (xcvr_sample top TTK.gar) HHRfT L TWET DO TCISE LI LY,

®
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Transceiver Toolkit

Toolkit Explorer m System Explorer 3@| — = || Welcome &% | Collection 1 2 - m
Fin| Instance Channgl Collection  |Bit error rate..| CTLE AC Gain| CTLE DC Gain| DFE Mode | Equalizer En...| Loopback m...|Number of bi..| PRBS pattern | Pre-emphasi... Pre-emphasi..| Pre-emphasi...| Pre-emphasi..| VGA DC Gain Wod
| > |S.hcw.1ﬂmstanres |v| 2, |:| evr_native... [RX Channel O [Collection_1 [0 3 2 Off High Data R... |Off 1] PREST MiA Ry VA MIA 2 Ry
|| [xevr_native... |T% Channel 0 |Collection_1 |1 NN MiA iA Ry RN NN PREST ] ] 0 0 A 3
===
| Instances | References
M scvr_sample_top.sof E'amada\sample_TTH\sample_TTH\output_files\«cvr_sa...
s .l,’a USB-Blasterll on localhost [USB-1]
L3 1
LF [xcvr_sample_inst|xevr_native_a10_0 al0_toolkit_1.0 I
-~
A l/ Toolkit Parameters r Channel Parameters
rxcwr_native_a10_0
Toolkit: Arria 10/Cyclone 10 Transceiver Native PHY Toolkit (210_teolkit 1.0)
IPs: USB-Blasterll on localhost [USB-1][10AT1155(1|2)@1 |[xcvr_sample_instjxcwr_native_a10_0[xcvr_native_a10_0
— W \EE
T '|j' /r y % :tl:j:R [* Toolkit Settings
JEAS
Refresh All Channels
Auto refresh period (seconds): 1
p N \' Settings
Details Collections
W arria 10/Cyclone 10 Transceiver Native PHY Toolkit 9 3 collection_1 BER test duration per case (seconds): |2
E= R Channel 0 4 W arria 10/Cyelons 10 Transceiver Mative PHY Tof
= T Channel 0 - B-11N0AT119
= R¥ Channel 0
= T Channel 0
N ==
~
#8195 Channel % &R
H
Messages m =) ﬂ' M| Tel Console m - ﬁ B
" T 7 STavES WS TR SPeCTar =
0oe oA O w | = masters —
@ created link from (Ink)ATAG to (fles)hcvr_sample_top soffat_sid_fab_0 sopeinfolatt_sld_fab_0_stt_sld_fab_0_jtagpins pins 2] * To zanple the Platforn Designer systen clock and system reset signal
@C ated link from (ink)/AITAG{110:132 v1 #0) to (files)/x lz_tr flalt_sld_fab_0. infofalt_sid_fab_0_alt_sid_fakh_0_sldfabri de_1 * To run JTAG loopback tests to analyze board noise problams
reated fink from Cin: g v 0 Ties)xevr_sample_top soffall_sld_fah_d.sopcinio/all_sia_Tab_J_all_si_Tak_J_sldfadric.node # To shift arbitrary instruction register and data register values to
@ Created link from (link)/AJTAG/ak_sld_fab_0_ak_sld_fab_0_sldfabric node_1/phy_0to (fles)xovr_sample_top soffat_sld_fab_0.sopcinfoiatt_sid_fab_0_alt_sldl_fak_0_host_link_jtag h2t instantiated system level debug (SLD) nodes
@ Created link from (Ink)ATAGI110:0 v6 #0) to (files)xcvr_sample_top.sof/att_sld_fab_0.sopcinfo/ak_sld_fab_0_al_sld_fab_0_sldfabric node_0
@ Created link from (Iink)/AJTAG/ak_sld_fab_0_ak_sld_fab_0_sldfabric node_1/alt_skl_fak_0_att_sld_fak_0_host_link_jtag h2tichannel_1 to (files)focyr_sample_top soffat_sld_fakb_0 sopeinf... In addition, the directory <Intel Quartus Prime Directory>/../syscon/scripts
@ Created link from (ink)/ATAG/aKE_sld_fab_0_ak_sld_fab_0_sldfabric node _1/alt_skd_fakb_0_att_sld_fab_0_host_link_jtag h2tiat_sld_fab_0_akt_sld_fab_0_stfabric h2t_0master to (files)/xc.. contains Tcl files that provide miscel laneous utilities and examples of how to L]
@ Created link from (lnk)AJTAG/ak _sld_fab_0_att_sld_fab_0_sldfabric node_1/att_sld_fab_0_alt_sld_fab_0_host_link_jtag.h2t/ak_sld_fak_0_att_sld_fab_0_stfabric h2t_0/at_sld_fab_0_att_... access the functionality provided. You can include those macros in your
@ Created ink from (link)/JTAGak_sld_fab_0_ak_sid_fab_0_sldfabric.node _1/alt_sld_fab_0_alt_sidl_fab_0_host_link_jtag h2t/alt_slcl_fab_0_ak_sld_fab_0_stfabric h2t_D/at_sid_fab_0_at_.. ||| || ScriPts by issuing Tel source commands.
@ Opening toolkit: Collection_1 |
(@ Toolkit opened: Collection_1 b (1] % =

MACNICA

©Macnica,lnc.
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Transceiver Toolkit

) = y =
Instance Channel Collection  |Bit error rate...|CTLE AC Gain| CTLE DT Gain| DFE Mode | Equalizer En...| Loopback m...|Number of ki..| PRBS pattern | Pre-emphasi.. | Pre-emphasi...| Pre-emphasi...| Pre-emphasi..| VGA DT Gain “od
r_native... |RX Channel 0 |Collection_1 |0 3 2 Off High Data ... [Off 0 PREST (R (R (R (R 2 (R
r_pative  TW Channel 0 Collection 1 110 L/ A 1A A MiA A PREST o o o o MIA 31
| FrvoEAND
AY
= v« Mo
Toolkit P2
-
Columns: Column wictth: lb Row height: . 1 N
Xcvr_native_a10_0|RX Channel 0 [¥] Pin | X Xcvr_native_a10_0[TX Channel 0
|' Receiver H |' Transmitter
Loopback mode: |Off | - | Refresh
. Transceiver H
L Auto refresh Receiver Channel Transmitter Channel
Transceiver Channel Address: 0
RX CDR locked to ref clock: @ e Hard PRBS Generator
JHB =
R CDR locked to data: [ ] I_O C K ’|j§ ,ﬁul?\ % EE E,Eg\ PRES pattern:
Hasd EHES R REY Hard PRES Generator Running: [ ]
Mumber of bits tested: 0o - | Start
Mumber of error bits: 0.0 B E R U) 'ﬂE % EE E%‘\ Stop
Bit error rate (BER): 0.0 PMA Settings
: 31 -
FRES pattern: |PRBS? | - | Wod: - _
P . BRENEZ
Hard PRBS Checker Running: @ Pre-emphasis 1st post-tap: [t} hd [ ==
£AT)
Start Pre-emphasis 1st pre-tap: v] - ETKZ‘ A
Start, Stop, R s s
ta rt1 to p , e S et Pre-emphasis 2nd post-tap: 0 -
Reset Pre-emphasis 2nd pre-tap: 0 -
PMA Settings | |
WGEA DC Gain 2 -
CTLE DC Gair:
i B
Equalizer Engine: High Data Rate Mode - % EQ /:E /ﬂE 75:
CTLE AC Gain: 3 - E ?% A jj
DFE Maocle: Off -
DFE 1st post-tap:
DFE 2nd post-tap: wl —
| Ii [ I» 4] Ii =
4] i [»

®
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Transceiver Toolkit
® Auto Sweep [H]

B System Console

B Select Parameter

X

Instance; |xcur,nauua,a1u,u

|V‘ Channe\l |R>< Channel 0 I

File | Tools | Yiew Help
T Autosweep System
Dashboard —
Eye Viewer
|: stances

Options...

Legacy Toolkits #

’:

DTools X = a2 —
> Autosweep

MACNICA

9 [ xevr_native_u10_0|RX Channel 0 Parameters
¢ [ Hard PRES
[} PRBS pattern
9 = Recsiver
¢ [ Analeg
[ e1LE AC Gain
[ c1LE DE Gain
B
[ DFE 10th post-tap
[ DFE 11th post-tap
[ OFE 15t posttap
[ oFE 2nd post-tap
[ FE ard post-tap
[ DFE 4th post-tap
[ DFE 5th post-tap
[ OFE 6th post-tap
[ OFE 7th posttap
[ OFE 6th post tap
[} oFE ath post-ap
[ Equalizer Engine

 Input Parameters

Channel

Parameter

Range

eevr_native_a10_0

xcvr_native_a10_0

wowr_native_a10_0
native_a10_0

-3

Channel &

native_a10_0

]

B Select Metric

x

Instance: |x::vr_native_a10_0

[] cnannet R Channeln | ~ |

9 [ xewr_native_a10_0[RX Channel 0 Metrics
¢ [ Recsiver
7 CJser

[ Bit error rate (BER)

|
| I Cancel

R Channel 0
RX Channel 0
R Channel 0
RX Channel 0
T Channel 0

rx_test_pattern_0
rx_ctle_ac_gain_0
rx_ctle_dc_gain_0
rx_dfe_mode_0
tx_test_pattern_0

PRBS7 PRESS PREST ..

0,24
024
off

PREST PRESS PREST..

Best Case: N/A

Case #

Parameter Set

|rx_her_bit_er...|

xevr_native_al10_0|rx_test_pattern_0:PRBST,

xevr_native_a10_0frx_ctle_ac_gain_0:0,

xevr_native_a10_0O[rx_ctle_dc_gain_0:0
cur_native_al10_0lrx_dfe_mode_0OFF,

QINTA—R—F

r_native_al0_0Oftx_test_pattern_0:PRBST
r_native_al0_0|rx_test_pattern_0:PRBST,

Remove Parameter
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